Preparation of Anti-ldiotypic Serum. Anti-idiotypic sera against XRPC-24 (X24) and EPC 109 (El09) were raised in A/He mice, according to a previously described technique (18) . These antisera were made specific by adsorption on MOPC 167 Sepharose (Pharmacia Fine Chemicals, Div. of Pharmacia Inc., Piscataway, N. J.). Anti-idiotypic serum against MOPC-460 (anti460Id) was prepared in BALB/c mice by immunization with 75 #g protein in CFA, followed 5 d later by a similar injection in IFA, then by 6 weekly injections of 75 ~g protein in saline. By direct HA tests, this serum lacked activity against MOPC 167-and E109-coated SRBC; consequently, it did not require absorbtion with myeloma proteins to render it specific. A preparation was specifically purified by absorbtion to Sepharose 4B (Pharmacia Fine Chemicals, Div. of Pharmacia Inc.) coated with MOPC 460 and elution with glyeine-HCl buffer (0.1 M, pH 2.8).
Coating of Sheep Erythrocytes (SRBC)
. SRBC were coated with TNP as described by Rittenberg et al. (19) . SRBC were coated with MOPC 460 myeloma proteins by the chromium chloride method (18) ; the proteins were coupled at a final concentration of 1.0 mg/ml. SRBC were coated with D-steroyl derivatives of bacterial levan, inulin, and with galactan, prepared as described by Hammerling and Westphal (20) .
Determination of Anti-TNP Titers by Hemagglutination. Hemagglutination (HA) of TNP-coated
SRBC was expressed as log2 of the highest dilution giving complete agglutination.
Determination of Serum Titer for MOPC-460 Idiotype. A hemagglutination inhibition (HI)
method described earlier (15) was used to quantify the level of 460Id in sera. In these experiments, antibodies to MOPC 460 and SRBC coated with MOPC 460 were used. The titer is log2 of the highest dilution of serum which causes inhibition of hemagglutination.
Separation of T and B Lymphocytes. T cells were purified by passing spleen cells on a nylon
wool column (21) . Of the cells obtained, 95-98% could be killed by anti-Thy 1.2 and complement. These cells did not give proliferative response to LPS or NWSM. B-cell preparations were obtained by treating spleen cells with anti-Thy 1.2 serum (Litton Bionetics) and complement as previously described (21) . These cells gave responses to Con A of less than twice background in experiments in which unseparated spleen cells gave responses which were 50 to 120 times background. Conversely, the B-cell preparations responded well to LPS and NWSM.
Separation of MOPC 460-Specific Lymphocytes.
Petri dishes were coated with MOPC 460, EPC 109, MOPC 167, or purified anti-MOPC 460 antibodies according to the technique described by Mage et al. (22) . Nylon wool-purified T-lymphocyte populations (107/ml per dish) in RPMI-1640 containing 5% heat-inactivated fetal calf serum were incubated on the plate for 1 h. The nonadherent cells were recovered by gentle shaking; the adherent cells were then obtained by scraping with a rubber policeman.
Plaque-Forming Cell Assay. Cells were cultivated in micro-titer plates (tissue culture, cluster 36, Costar, Cambridge, Mass.) in Mishell-Dutton medium as previously described (14) . The number of plaque-forming cells (PFC) specific for TNP, bacterial levan (BL), or galactan was determined as described (4, 19) . The percentage of PFC-secreting antibody carrying a given idiotype was determined by adding anti-idiotype serum at a final concentration of 1 : 100 to the agarose. The sera had been previously absorbed with SRBC coated with the same antigen as that used in the plaque assay. The difference between the numbers obtained in the absence and in the presence of anti-idiotype serum represents the number of PFC-secreting antibody bearing the corresponding idiotype. Table I . Similar results were obtained in a second experiment.
Results

Proportion of
Specificity of Inhibition of Plaques by Anti-Idiotype Antibodies.
To verify the specificity of the inhibition of the anti-TNP plaques by anti-460Id, we tested the capacity of this serum to inhibit formation of plaques on inulin-SRBC, BL-SRBC, galactan-SRBC, and unconjugated SRBC by spleen cells from BALB/c mice immunized with TNP-NWSM, BL, galactan, in the form of gum gatti, and sheep erythrocytes (Table II) . In addition, we examined the effect of anti-X24Id and anti-E109Id on each of these plaque-forming systems. Anti-460Id inhibited 21% of anti-TNP plaques elicited by TNP-NWSM immunization whereas it did not cause statistically significant inhibition of control plaques. Anti-E109Id inhibited <1% of anti-TNP plaques and anti-X-24 inhibited only 5% of these plaques.
In Vitro Responses to TNP-NWSM. To study the regulation of expression of 460Id on anti-TNP antibodies, we established a primary in vitro anti-TNP antibody response to TNP-NWSM. We found that culturing 5 × 105 spleen cells in microtiter plates for 3 d with 3 /tg of TNP-NWSM gave a maximal response which, in three experiments was 133 + 47 PFC per culture. This response did not appear to require the presence of detectable numbers of T lymphocytes. Thus, spleen cells were first positively selected for Ig-bearing cells by adherence to anti-Ig-coated plates and then treated with anti-Thy 1.2 and C to eliminate any residual T cells. Such cell populations have excellent anti-TNP responses to TNP-NWSM which were only modestly depressed from that of unseparated cells. More importantly, addition of nylon wool purified T cells to anti-Thy 1.2 and Ctreated spleen cells caused only a modest enhancement of their response (Table III) . experiment shown in Table IV 
Specificity of T Lymphocytes for 460Id Determinants.
To determine whether the suppression of expression of 460Id depended on T lymphocytes specific for 460Id or anti460Id determinants, we adsorbed T-lymphocyte populations on plates coated with MOPC 460, EPC 109, MOPC 167, or purified A/He anti-460Id antibody and then tested their ability to suppress 460Id + PFC responses.
Five experiments of this type are presented in Table V . The results are reported as the percent of TNP-PFC which express the 460Id. Addition of 5 × 105 nylon wool purified T cells to 5 × 105 B cells significantly diminished the expression of 460Id. Adsorbtion of T-lymphocyte populations on MOPC 460-coated plates removed their inhibitory activity. T lymphocytes which were recovered from MOPC 460-coated plates were strongly inhibitory of the 460Id component of the anti-TNP response. By contrast, T cells adsorbed on EPC 109, MOPC 167, or anti-460Id plates retained suppressive activity whereas T cells recovered from EPC109 plates had little or no inhibitory activity. These results indicate that a cell critical to the suppression of 460Id response is specific for the 460Id itself.
Finally, we examined the capacity of smaller numbers of T lymphocytes recovered from MOPC 460 plates to inhibit the 460Id component of the anti-TNP response. Plate-depletion experiments demonstrated that a cell important in this suppressor activity was specific for 460Id; that is, the suppressor activity was removed when T cells were plated on MOPC 460-coated dishes but not when they were plated on E109-coated dishes. In addition, T cells, which had adhered to MOPC 460-coated dishes and were then recovered, exhibited strong inhibitory activity. On the other hand, T cells which had adhered to El09 plates did not suppress the response. T cells that recovered from MOPC 460 coated plates represent 0,I-0.5% of the applied T- B lymphocytes (5 × 105) from normal BALB/c mice were cultured alone or in the presence of BALB/c T lymphocytes. The latter were either untreated or separated by incubation on plastic dishes coated with EI09 or MOPC 460 (M460). Cells which fail to adhere to El09 dishes (adsorbed on El09) or to M460 dishes (adsorbed on M460) and cells which were recovered from El09 dishes (recovered from E 109) or from M460 dishes (recovered from M460) were used. The cell mixtures were cultured in sextuplicate with TNP-NWSM (3 #g/ml) for 3 d and the number of PFC on TNP-SRBC measured in the absence of or presence of anti-460Id. Each determination was done in triplicate. Results are presented as mean ± SEM. An approximate standard error of the mean for % 460Id ÷ cells was calculated as follows:
TABLE III T-Independence of Anti-TNP Response of BALB/c Mice to TNP-NWSM
where .~ is the mean number of PFC in the presence of anti-460Id and ~/is the mean number of PFC with absence.
cell population. Because the cells which failed to adhere had little or no residual suppressive activity, it is likely that the majority of suppressor cells were removed on 4:60 plates. Thus, the actual number of recovered cells probably represents an upper limit for the frequency of the cells in the unseparated normal T-cell population. These data indicate that in lymphocyte populations there is a discrete but small subset of T cells specific for 460Id which controls the expression of clones potentially capable of secreting anti-TNP antibodies bearing 460Id. Suppressor cells specific for idiotype have previously been demonstrated by Owen et al. (10) in the anti-arsonate system. However, in such experiments the suppressor cells were found only after treatment of A/J mice with a rabbit anti-cross-reactive idiotype antibody. Our results suggest that the 460Id, which had not previously been considered to be a major cross-reactive idiotype (IdX) of the anti-TNP system, is in fact such an IdX, the expression of which is normally suppressed by the action of T cells. In turn, this raises the possibility that in certain other systems ir~ which idiotypes of antigenbinding myeloma proteins have not been found on antibody, natural suppression by T cells will also be found to occur.
In future work, we will present data which indicate that the idiotypic determinants of T cells specific for 460Id are similar to those carried by antibodies specific for the 460Id (anti-460Id) and that the antibodies specific for idiotypes of these anti-460Id antibodies (anti-anti-460Id antibodies) interfere with the development or expression of the 460Id specific suppressive activity of T cells. Summary An idiotype of the dinitrophenyl-binding myeloma protein MOPC 460 was expressed on a small but significant proportion of anti-TNP antibodies which appeared after in vivo or in vitro immunization of BALB/c mice with three T-independent TNP antigens. In vitro experiments show that the depletion of T cells before culture increased significantly the number of plaques secreting anti-TNP antibodies bearing MOPC 460 idiotype (460Id). T cells from BALB/c mice, but not from C.B20 mice, exhibit this suppressor activity. Plate-binding experiments indicate that the suppressive action of the T-lymphocyte population depends on a cell which can bind to MOPC 460 myeloma protein. The possible role of these normally occurring, idiotypespecific T cells on expression of 460Id in the anti-TNP antibody response of BALB/c mice is discussed.
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